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© Trimming circuits. 



© There is disclosed a trimming circuit for use in 
integrated circuits for adjusting a circuit parameter to 
a desired level. The trimming circuit includes an 
input terminal and a fuse coupled between the input 
terminal and a supply voltage. The fuse is convert- 
ible from a low resistance condition to an open 
circuit condition in response to a first voltage poten- 
tial applied to the input. The trimming circuit also 
includes circuit means coupled to the input for caus- 
ing the circuit parameter to be permanently adjusted 
in response to the fuse being converted to the open 
circuit condition and is also responsive to a second 
voltage potential applied to the input for causing the 
circuit parameter to be temporarily adjusted without 
^ the fuse being converted to the open circuit con- 
dition. With the application of the second voltage 
potential, the appropriateness of the circuit param- 
lf| eter adjustment may be determined before the fuse 
^ is converted to the open circuit condition and hence, 
52 before the circuit paramter is permanently adjusted. 
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TRIMMING CIRCUITS 



The present invention is generally directed to a 
trimming circuit for permanently setting a circuit 
parameter, such as a voltage, to a desired level. 
The present invention is more particularly directed 
to such a circuit wherein the circuit parameter may 
be temporarily set to an adjusted level to enable 
the determination as to whether the adjusted level 
is the desired level before the circuit parameter is 
permanently set 

There are many applications where it is neces- 
sary to externally adjust a circuit parameter of a 
circuit in order to provide a desired circuit param- 
eter value. One such application is in the field of 
integrated circuits wherein it is necessary to exter- 
nally adjust a particular parameter value, such as a 
voltage level, to derive bias or reference voltages 
of particular levels. In such applications, the in- 
tegrated circuit generally includes a voltage divider 
including a plurality of serially coupled resistors 
with voltage taps between the resistors and a trim- 
ming circuit associated with at least some of the 
tape. The trimming circuits are responsive to exter- 
nally applied voltages for selecting one of the taps 
to provide a voltage from the voltage divider of a 
desired level. The externally applied voltages are 
used to open circuit a fuse within each trimming 
circuit and, once a fuse is open circuited, the 
trimming circuit causes the resistor divider tap as- 
sociated with that fuse to be permanently selected. 
Through this process, the voltage can be adjusted 
to a particular value. 

While such arrangements for trimming voltage 
levels has been generally successful, there has 
been a continual problem in that it has not been 
known what effect the tap selection would have on 
the overall circuit until after the particular tap has 
been selected. This has been caused by the resis- 
tance values of the voltage dividers not being ex- 
actly the values anticipated and the adjustment 
process not being irreversible. Once a fuse has 
been converted from a low resistance condition to 
an open circuit, high resistance, condition, it cannot 
thereafter be re-converted to a low resistance con- 
dition. As a result, the trimming of such circuit 
parameters has been a "blind" operation with the 
potential for a resulting voltage level not being at 
the deseed required level. This can cause an in- 
tegrated circuit to operate out of certain required 
specifications resulting in the reject of the inte- 
grated circuit with no avenue for correcting the 
problem. 

Accordingly, there is disclosed herein a new 
and improved trimming circuit for adjusting the 
value of a circuit parameter. 

There is further described a trimming circuit 
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wherein a voltage level may be temporarily set to 
enable the determination of the appropriateness of 
permanently and irreversibly setting the voltage 
level. 

5 There is further described such a trimming 

circuit which may be implemented in an integrated 
circuit 

A trimming circuit is described for adjusting a 
circuit parameter to a desired level. The trimming 

10 circuit includes an input and a fuse element coup- 
led to the input. The fuse element is convertible 
from a first state to a second state by the applica- 
tion at the input of a first input condition. The 
trimming circuit further includes circuit means for 

75 adjusting said circuit parameter from a first level to 
a second level in response to the fuse element 
being converted from the first state to the second 
state and is also responsive to the application at 
the input of a second input condition for temporar- 

20 ily adjusting the circuit parameter to the second 
level without the fuse being converted from the first 
state to the second state. As a result, the appro- 
priateness of the circuit parameter being at said 
second level may be determined before the fuse 

25 element is converted from the first state to the 
second state. 

The trimming circuit includes an input terminal 
and a fuse coupled between the input terminal and 
a supply voltage. The fuse is convertible from a 

30 low resistance condition to an open circuit con- 
dition by the application of a first voltage potential 
to the input terminal. The trimming circuit further 
includes circuit means for permanently adjusting 
the circuit parameter from a first level to a second 

35 level in response to the fuse being converted to the 
open circuit condition and is also responsive to the 
application of a second voltage potential to the 
input terminal for temporarily adjusting the circuit 
parameter to said second level without the fuse 

40 being converted to the open circuit condition. As a 
result, with the application of the second voltage 
potential, the appropriateness of the circuit param- 
eter being at the second level may be determined 
before the second voltage potential is applied to 

45 the input terminal and the fuse is converted to the 
open circuit condition for permanently adjusting the 
circuit parameter to the second level. 

A trimming circuit is described for use in an 
integrated circuit including a voltage divider formed 

so by a plurality of series coupled resistors having at 
least one tap between a pair of the resistors for 
selecting the at least one tap. The trimming circuit 
includes output means coupled to the at least one 
tap, an input terminal, and a fuse coupled between 
the input terminal and a supply voltage. The fuse is 
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convertible from a low resistance condition to an 
open circuit condition in response to a first voltage 
potential applied to the input. The trimming circuit 
further includes circuit means coupled to the output 
means for causing the output means to perma- 
nently select the at least one tap in response to the 
fuse being converted to the open circuit condition 
and is also responsive to a second voltage poten- 
tial applied to the input for causing the output 
means to temporarily select the at least one tap 
without the fuse being converted to the open circuit 
condition. 

A latch means is described for use in the 
trimming circuit which assures the permanent 
maintenance of the circuit parameter adjustment 

In the accompanying drawing, by way of exam- 
ple only, the sole figure is a schematic circuit 
diagram of a trimming circuit embodying the 
present invention which may be implemented in an 
integrated circuit utilizing CMOS technology. 

Referring now to the sole figure, it iliustrates a 
trimming circuit embodying the present invention. 
The trimming circuit 10 as illustrated is of a type 
which may be implemented in integrated circuit 
form utilizing CMOS technology and, as will be 
more fully described hereinafter, includes a plural- 
ity of CMOS field-effect transistors. The trimming 
circuit 10 is also particularly adapted for use in a 
subscriber line audio interface circuit but may also 
find application to advantage in many other types 
of integrated circuits as well. 

The trimming circuit 10 generally includes an 
input terminal 12, a fuse 14, a circuit means 16, 
and an output means 18. The output means 18 is 
coupled to a voltage divider 17, including a plurality 
of resistors 19, 20 and 21 coupled in series relation 
and forming taps 23 and 25. The output means 18 
includes an output terminal 31 which is coupled to 
the first tap 23 through an N-channel field-effect 
transistor 72 and the second tap 25 through an- 
other N-channel field-effect transistor 73. The volt- 
age at terminal 31 is the voltage to be adjusted 
from a first level taken at tap 23 to a second level 
taken at tap 25. 

Prior to the adjustment process, tap 23 is 
coupled to the output 31 to provide the first voltage 
level. As will be seen hereinafter, however, during 
the adjustment process, circuit means 16 causes 
the output means 18 to temporarily couple tap 25 
to output 31 to enable the determination as to 
whether the second voltage level at output 31 is 
equal to a desired voltage, if the second voltage 
level at output 31 is found to be equal to the 
desired voltage, the fuse 14 is open-circuited and 
the circuit means 16 in response to the fuse 14 
being open-circuited will cause the output means 
18 to permanently select tap 25. In this manner, 
the voltage at terminal 31 is adjusted from the first 



voltage level at tap 23 to the second voltage level 
at tap 25 after it is determined that it is appropriate 
to do so. 

The circuit means 16 includes a first power 
5 supply terminal 24 to which is applied to + 5 volts, 
a second supply terminal 26 to which is applied a 
-5 volts, a first bias terminal 28 to which is applied 
.8 volts, and a second bias terminal 30 to which is 
applied -4.2 volts. The trimming circuit further in- 
to eludes power-up terminals 32 and 34 to which a -5 
volts is applied when the integrated circuits of 
which the trimming circuit 10 forms a part is to be 
activated. The power-up voltage remains at these 
two terminals throughout the active use of the 
rs integrated circuit incorporating the trimming circuit 
10. 

The fuse 14 is coupled between power supply 
terminal 24 and input terminal 1 2. The input termi- 
nal 12 is also coupled to the gate of a P-channel 

20 field-effect transistor 36 through a resistor 38. The 
source of transistor 36 is coupled to the drain of 
another P-channel transistor 40 which has its 
source connected also to power supply terminal 
24. Coupled between the gates of transistors 36 

25 and 40 is a capacitor 42. The common junction of 
capacitor 42 and the gate of transistor 40 is coup- 
led to the power-up terminal 32. Input terminal 12 
is also coupled to the drain of an N-channel field- 
effect transistor 44 through a resistor 46. The gate 

30 of transistor 44 is coupled to the first bias supply 
terminal 28 and the source of transistor 44 is 
coupled to the drain of another N-channel field- 
effect transistor 48. The source of transistor 48 is 
coupled to the power supply terminal 26 and its 

35 gate is coupled to the second bias supply terminal 
30. 

The source of transistor 44 is also coupled to 
the drain of another N-channel field-effect transistor 
50. The source of transistor 50 is also coupled to 

40 the power supply terminal 26. 

Coupled between the drain of transistor 36 and 
power supply terminal 26 are a plurality of series 
coupled N-channel field-effect transistors 52, 54 
and 56. As can be noted in the figure, the gate of 

45 transistor 52 is coupled to the first bias supply 
terminal 28, the gate of transistor 54 is coupled to 
a common junction of the resistor 38 and the gate 
of transistor 36, and the gate of transistor 56 is 
coupled to the second bias supply terminal 30. The 

so common junction of the source of transistor 52 and 
the drain of transistor 54 is coupled to the drain of 
another N-channel field-effect transistor 58. The 
source of transistor 58 is coupled to the power 
supply terminal 26. 

55 The common junction of the drain of transistor 

56 and the drain of transistor 52 is coupled to the 
gate of a P-channel Field-effect transistor 60 and 
the gate of an N-channel field effect transistor 62. 
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The source of transistor 60 is coupled to the power 
supply terminal 24 and the source of transistor 62 
is coupled to the power supply terminal 26. 

The drain of transistor 60 is coupled to the 
drain of an N-channel field-effect transistor 64 
which has its gate coupled to the first bias supply 
terminal 28. The source of transistor 64 is coupled 
to the drain of transistor 62. 

The common junction at the drain of transistor 
60 and the drain of transistor 64 is coupled to the 
gate of a P-channel field-effect transistor 66 and 
the gate of an N-channel field-effect transistor 68. 
The source of transistor 66 is coupled to the power 
supply terminal 24 and the source of transistor 68 
is coupled to the power supply terminal 26. The 
drain of transistor 66 is coupled to the drain of 
another N-channel field-effect transistor 70. The 
gate of transistor 70 is coupled to the first bias 
supply terminal 28 and the source of transistor 70 
is coupled to the drain of transistor 68. 

One output 33 of circuit means 16 is taken at 
the common junction of the drain of transistor 60 
and the drain of transistor 64 which is coupled to 
the gate of the output means N-channel field-effect 
transistor 72. The transistor 72 is coupled between 
the output terminal 31 and the tap 23 of the voltage 
divider 17. The tap 23 forms the common junction 
of resistor 19 and resistor 20. 

A complimentary output 35 of the circuit means 
16 is taken at the common node of the drain of 
transistor 66 and the drain of transistor 70 which is 
coupled to the gate of transistor 50 and the gate of 
transistor 73. Transistor 73 is coupled between the 
output terminal 31 and the tap 25 of the voltage 
divider 17. The tap 25 forms the common junction 
of resistor 20 and resistor 21. 

As will be seen hereinafter, when the output 
means 18 selects tap 25 to adjust the voltage 
output to the second level, the circuit means output 
33 provides a low voltage at the gate of transistor 
72 to turn off transistor 72, and the complimentary 
output 35 provides a high voltage to the gate of 
transistor 73 to turn transistor 73 on. This connects 
the output 31 to tap 25 and the second voltage 
level. The high voltage provided by the complimen- 
tary output 35 is also impressed upon the gate of 
transistor 50 which forms a portion of a latch 
means. This maintains the selection of tap 25 as a 
safety measure should the open-circuited fuse ever 
re-fuse together. 

As is customary with CMOS field-effect transis- 
tor technology, the bodies of the P-channel field 
effect transistors are coupled to the positive supply 
terminal and the bodies of the N-channel field- 
ffect transistors are coupled to the negativ sup- 
ply terminals. To that end, the bodies of transistors 
36, 40, 60, and 66 are coupled to the positive 
power supply terminal 24 and the bodies of transis- 
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tors 44, 48, 50. 52, 54, 56, 58. 62, 64, 68, 70, 72 
and 73 are coupled to the negative power supply 
terminal 26. 

In terms of the basic operation of the trimming 

s circuit 10, when a low enough voltage is impressed 
upon the gate of transistor 36 to cause it to con- 
duct, a similar low voltage will result at the gate of 
output means transistor 72 to cause transistor 72 to 
turn off and a high voltage will result at the gate of 

io transistor 73 to cause transistor 73 to turn on. This 
causes tap 25 to be selected. The applied input 
voltage to the gate of transistor 36 may be of two 
different levels. One such level if the test level 
referred to herein as a second voltage potential 

75 which causes transistor 36 to conduct but which is 
insufficient to cause the fuse 14 to be converted 
from a low resistance state or condition to an open- 
circuit state or condition. However, the second volt- 
age potential is sufficient to cause tap 25 to be 

20 selected. In this way, it may be determined wheth- 
er it Is appropriate to select tap 25. The second 
voltage potential may be 1.5 volts below the posi- 
tive power supply potential, and hence, in accor- 
dance with this embodiment, on the order of +3.5 

25 volts. 

if it is considered appropriate to permanently 
select tap 25, another voltage potential may be 
applied to the input of the circuit means 16 which 
is referred to herein as a first voltage potential. The 

30 first voltage potential may be on the order of -5 
volts which is sufficient to cause enough current to 
flow through the fuse 14 to convert fuse 14 from a 
low resistance state or condition to an open circuit 
state or condition. The -5 volts applied to the circuit 

35 means input 12 also causes tap 25 to be selected. 
Because the fuse is now open-circuited, the input 
of circuit means 16 is no longer coupled to the +5 
volts at power supply terminal 24. As a result, the 
voltage potential at the gate of transistor 36 will be 

40 continually sufficiently low to cause tap 25 to be 
selected. 

Because fuses in integrated circuits may at 
times refuse after being open-circuited, the circuit 
means 16 includes a latch means for maintaining 

45 the selection of tap 25 by providing the input of the 
circuit means 16 with a continuously low voltage 
level. This is obtained by the complimentary output 
35 being coupled to the gate of transistor 50. The 
high voltage at the gate of transistor 50 is provided 

so by the complimentary output 35 when tap 25 is 
selected will cause transistor 50 to conduct which 
places a low voltage at the source of transistor 44. 
This in turn causes a low voltage to appear at the 
input 12 of the circuit means 16 to maintain a low 

55 voltage at the gate of transistor 36 to maintain 
transistor 36 in the conducting. The end result is 
the maintenance of the selection of tap 25. 

When transistor 36 conducts, which would be 

4 



7 EP 0 410 595 A2 



8 



the case when either the first of second voltage 
potentials are applied to the input of circuit means 
16, transistors 62 and 64 will be on, transistor 66 
will be on, and transistors 60, 68, and 70 will be off. 
With transistor 60 off and transistors 64 and 62 on, 
a low voltage will be obtained at output 33 and thus 
at the gate of transistor 72 to cause transistor 72 to 
be off. With transistor 66 on and transistors 68 and 
70 off, a high voltage will be obtained at the com- 
plimentary output 35 which is impressed upon the 
gate of transistor 73 to cause transistor 73 to be 
on. With transistor 72 off and transistor 73 on, tap 
25 is selected by being coupled to output 31 
through transistors 73. As previously explained, 
when the fuse 14 is open-circuited, the latch means 
causes a low voltage to appear at the input 12 of 
the circuit means 16 to maintain the selection of 
tap 25. 

When the voltage potential at the input of the 
circuit means 16 is above 3.5 volts, which would be 
the case when it is not desired to select tap 25 
either temporarily or permanently, transistor 60 will 
be on and transistors 62 and 64 will be off. This 
places a high voltage at the gate of transistor 72 
causing it to be on. In addition, transistor 66 will be 
off and transistors 68 and 70 will be on to provide 
the complimentary output 35 with a low voltage to 
cause transistor 73 to be off and transistor 50 to be 
off. As a result, tap 23 is coupled to the output 31 
through transistor 72 to provide the output 31 with 
the first voltage level. Because transistor 50 is off, 
the latch means will not provide a low voltage to 
the input 12 of the circuit means 16. 

As can be seen from the foregoing, if it is 
desired to adjust the voltage at output 31 from the 
first voltage level to the second voltage level by 
selecting tap 25. the second voltage potential is 
first applied to the input terminal 12 which is suffi- 
cient to turn on transistor 36 but insufficient to 
convert the fuse 14 from its low resistance con- 
dition to an open circuit condition. However, be- 
cause the second voltage potential is sufficient to 
turn on transistor 36, tap 25 will be selected tem- 
porarily until the second voltage potential is re- 
moved. If it is determined that tap 25 should be 
permanently selected, the first voltage potential of 
-5 volts is applied to the input terminal 12 which 
causes the fuse 14 to be converted from its low 
resistance condition to its open circuit or high re- 
sistance condition. The -5 volts at input terminal 12 
also turns on transistor 36 causing tap 25 to be 
selected. Because fuse 14 is now open-circuited, 
the power supply voltage of +5 volts is removed 
from the input 12 to cause tap 25 to be perma- 
nently selected. The latch means through transis- 
tors 50 and 44 then provide a low voltage, approxi- 
mately equal to the first voltage potential, at the 
input 12 of circuit means 16 to assure that in 



accordance with the present invention, a low volt- 
age at that input even though the fuse 14 may 
refuse sometime in the future. 

When the trimming circuit 10 is first powered 

5 up. a -5 volts is applied to the power-up terminals 
32 and 34. The -5 volts at terminal 32 cause 
transistor 40 to continuously conduct and thereby 
be a source of current for transistor 36. Capacitor 
42 permits the initial -5 volts to be applied to the 

70 gate of transistor 36 so that the output of the timing 
circuit will be in a known state when the circuit is 
first powered-up. After the capacitor 42 charges, 
the -5 volts at terminal 32 will be longer be im- 
pressed upon the gate of transistor 36 and the 

75 circuit is ready for its normal operation as de- 
scribed above. 

From the foregoing, it can be seen that the 
present invention provides a trimming circuit for 
adjusting a circuit parameter to a desired level, 

20 which enables the appropriateness of the adjust- 
ment to be determined before the circuit parameter 
is permanently selected. As a result, by virtue of 
the present invention, it is possible to determine 
the effect of such as adjustment before the adjust- 

25 ment is permanently made. 

While a particular embodiment of the present 
invention has been shown and described, modifica- 
tions may be made, and it is therefore intended in 
the appended claims to cover all such changes and 

30 modifications which fall within the true spirit and 
scope of the invention. 

Claims 

35 

1. A trimming circuit for adjusting a circuit param- 
eter to a desired level, said trimming circuit com- 
prising: 
an input; 

40 a fuse element coupled to said input, said fuse 
element being convertible from a first state to a 
second state by the application at said input of a 
first input condition; and 

circuit means for adjusting said circuit parameter 
45 from a first level to a second level in response to 
said fuse element being converted from said first 
state to said second state, said circuit means also 
being responsive to the application at said input of 
a second input condition for temporarily adjusting 
so said circuit parameter to said second level without 
said fuse being converted from said first state to 
said second state, whereby, 
the appropriateness of said parameter being at said 
second level may be determined before said fuse 
55 element is converted from said first state to said 
second state. 

2. A trimming circuit as defined in Claim 1 wherein 
said fuse element first state is a low resistance 
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state and wherein said fuse element second state 
is a high resistance state. 

3. A trimming circuit as defined in Claim 1 wherein 
said fuse element has a first terminal coupled to 
said input and a second terminal coupled to a 
supply voltage. 

4. A trimming circuit as defined in Claim 3 wherein 
said fuse element is arranged to couple said input 
to said suppiy voltage when in said first state. 

5. A trimming circuit as defined in Claim 3 wherein 
said first input condition is a voltage and wherein 
the potential difference between said first condition 
and said supply voltage is on the order of ten volts. 

6. A trimming circuit as defined in Claim 3 wherein 
said second input condition is a voltage and 
wherein the potential difference between said sec- 
ond input condition and said suppiy voltage is on 
the order of 1.5 volte. 

7. A trimming circuit as defined in Claim 1 further 
including latch means for maintaining said circuit 
parameter at said second level. 

8. A trimming circuit as defined in Claim 1 wherein 
said circuit parameter to be adjusted is a voltage. 

9. A trimming circuit as defined in Claim 8 further 
including a voltage divider including a plurality of 
series coupled resistors and at least one tap be- 
tween a pair of said resistors, and wherein said 
circuit means are arranged to select said at least 
on tap for adjusting said voltage to said second 
level. 

10. A trimming circuit for adjusting a circuit param- 
eter to a desired level, said trimming circuit com- 
prising: 

an input terminal; 

a fuse coupled between said input terminal and a 
supply voltage and being convertible from a low 
resistance condition to an open circuit condition by 
the application of a first voltage potential to said 
input terminal; and 

circuit means for permanently adjusting said circuit 
parameter from a first level to a second level in 
response to said fuse being converted to said open 
circuit condition, said circuit means also being re- 
sponsive to the application of a second voltage 
potential to said input terminal for temporarily ad- 
justing said circuit parameter to said second level 
without said fuse being converted to said open 
circuit condition, whereby 

with the application of said second voltage poten- 
tial, the appropriateness of said circuit parameter 
being at said second level may be cfetermined 
before said fuse is converted to said open circuit 
condition for permanently adjusting said circuit pa- 
rameter to said second level. 

11. A trimming circuit as defined in Claim 10 
wherein the potential difference between said sup- 
ply voltage and said first voltage potential is great- 
er than the potential difference between said sup- 



ply voltage and said second voltage potential. 

12. A trimming circuit as defined in Claim 11 
wherein said supply voltage is about +5 volts, 
wherein said first voltage potential is about -5 volts, 

5 and wherein said second voltage potential is about 
+ 3.5 volts. 

13. A trimming circuit as defined in Claim 10 fur- 
ther including latch means for maintaining said 
circuit parameter at said second level after said 

to fuse is converted to said open circuit condition. 

14. A trimming circuit as defined in Claim 10 
wherein said circuit parameter to be adjusted is a 
voltage. 

15. A trimming circuit as defined in Claim 14 fur- 
15 ther including a voltage divider including a plurality 

of series coupled resistors and at least one tap 
between a pair of said resistors, and wherein said 
circuit means are arranged to select said at least 
one tap for adjusting said voltage to said second 
20 level. 

16. In an integrated circuit including a voltage di- 
vider formed by a plurality of series coupled resis- 
tors having at least one tap between a pair of said 
resistors, a trimming circuit for selecting said at 

25 least one tap of said resistors, said trimming circuit 
comprising: 

output means coupled to said at least one tap; 
an input terminal 

a fuse coupled between said input terminal and a 
30 supply voltage and being convertible from a low 
resistance condition to an open circuit condition in 
response to a first voltage potential applied to said 
input; and 

circuit means coupled to said output means for 
35 causing said output means to permanently select 
said at least one tap in response to said fuse being 
converted to said open circuit condition, said circuit 
means also being responsive to a second voltage 
potential applied to said input for causing said 
40 output means to temporarily select said at least 
one tap without said fuse being converted to said 
open circuit condition. 

17. A trimming circuit as defined in Claim 16 
wherein said circuit means comprises a plurality of 

45 CMOS field effect transistors. 

18. A trimming circuit as defined in Claim 16 fur- 
ther including latch means for causing said output 
means to maintain the selection of said at least one 
tap after said fuse is converted to said open circuit 

so condition. 

19. A trimming circuit as defined in Claim 14 
wherein said latch means is coupled to said Input. 

20. A trimming circuit as defined in Claim 19 
wherein said latch means is arranged to apply a 

55 voltage potential to said input substantially equal to 
said first voltage potential. 
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® There is disclosed a trimming circuit for use in 
integrated circuits for adjusting a circuit parameter to 
a desired level. The trimming circuit includes an 
input terminal and a fuse coupled between the input 
terminal and a supply voltage. The fuse is convert- 
ible from a low resistance condition to an open 
circuit condition in response to a first voltage poten- 
tial applied to the input. The trimming circuit also 
includes circuit means coupled to the input for caus- 
ing the circuit parameter to be permanently adjusted 
in response to the fuse being converted to the open 
circuit condition and is also responsive to a second 
voltage potential applied to the input for causing the 
circuit parameter to be temporarily adjusted without 
the fuse being converted to the open circuit con- 
dition. With the application of the second voltage 
potential, the appropriateness of the circuit param- 
eter adjustment may be determined before the fuse 
is converted to the open circuit condition and hence, 
before the circuit paramter is permanently adjusted. 
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